Fission yeast Schizosaccharomyces pombe as a new system for the investigation of corticosterone methyloxidase deficiency-causing mutations.
The aldosterone synthase, CYP11B2, catalyses the conversion of 11-deoxycorticosterone to aldosterone, a process that requires three steps: a hydroxylation at position 11β to form corticosterone, another one at position 18 to produce 18-hydroxycorticosterone, and, finally, an oxidation at position 18 to form aldosterone. Aldosterone synthase deficiency usually finds its expression in infancy as a life-threatening electrolyte imbalance, caused by mutations in the CYP11B2 gene. Therefore, in depth studies of mutations and their enzymatic activities will provide information for the diagnosis and management of hypoaldosteronism caused by CYP11B2 deficiencies. Here, we report the development of a fast and cheap whole-cell technology for the enzymatic characterisation of CYP11B2 mutations. The principle of the new system is the heterologous expression of the mutants of CYP11B2 in fission yeast (Schizosaccharomyces pombe) followed by steroid bioconversion assays for the enzymatic characterisation of the investigated mutants. The new system was validated and 10 known mutations of CYP11B2 have been investigated, two of them for the first time concerning their effect on the CYP11B2 three-step reaction. The results of the fission yeast system were in good agreement with the cell culture results presenting this new system as an alternative non radioactive method that can be applied for the enzymatic characterisation of CYP11B2 mutations.